This paper is a report of some experiments upon the rate of recovery of Paramecium caudatum from the cytolyfic action of fluorite rays. The organisms were exposed to the radiation emitted through the fluorite window of the hydrogen discharge tube described in previous communications. 1,* The intensity of the radiation was such that an exposure of 8 seconds caused cytolysis in 57 per cent of the exposed organisms. In order to study the rate of recovery from the action of the rays, the entire 8 seconds of radiation was not given in one exposure, but in two portions of 4 seconds each, with a longer or shorter interval of time intervening between the two exposures. The relation between the length of this interval of time and the percentage of organisms cytolized was observed.
had usually undergone fission. From previous experiments 2 on the effects of these rays on Paramecium caudatum we have learned that if the organisms are actively swimming 24 hours after the radiation, they will continue to live and will multiply at the same rate as the non-radiated controls. The experimental results are given in Table I .
It will be seen from Table I that as the interval of time between the two exposures increases, the per cent of cytolized organisms decreases. During the time'between the two exposures the organism recovers from the effects of the first 4 second exposure so that when the second 4 second exposure is added the total effect is less than that of a single 8 second exposure. The amount of this recovery in- A f t e r one exposure of 4 seconds t h e per c e n t of cytolysis was 7.
creases as the interval of time between the two exposures increases. For example, when the interval of time between the two exposures was 1 hour, the organism had so completely recovered from the effect of the first exposure that the combined effect of the two exposures was no greater than that of a single 4 second exposure. 7 per cent of all the organisms receiving a single 4 second exposure cytolized. If we subtract 7 per cent from each of the percentages given in Column 4 of Table I , we obtain the values given in Column 5. These values are plotted in Fig. 1 as ordinates against the intervals of time as abscissae. The points fall upon a smooth curve. The shape of the curve suggested that the process of recovery might be adequately represented by the equations which govern homogeneous when K equals 0.0473, X0 equals the per cent of cytolysis when the time interval is zero, and X the per cent of cytolysis after the intervals of time, t. The calculated number of cytolized organisms is given in Table I . It will be seen that the observed percentages fall very close to the theoretical curve.
When a number of organisms are exposed to fluorite rays they are not all killed by the same length of exposure, but, owing to individual idiosyncrasies and unknown variations in the experimental conditions, some organisms are cytolized by a shorter exposure than others. These differences in susceptibility to the influence of rays may affect the shape of the recovery curve. The nature of the effect will depend entirely upon the relative frequency of cytolysis for various exposure times.
The results of some experiments upon the relation between the length of exposure and the frequency of cytolysis are given in Table  II u n m a n •mamma • • • mm m a n n a u i n a u a n n a • u n n u n • n u n , n l n , , | 
u n n m • l i a n a u n m a n H u m a n u u n n m m a n n a u n n u m • m e n u umumN i n n u n m a n u N n n r isms in the class requiring 10 seconds as there are in the classes requiring 12 or 14 seconds exposure to produce cytolysis. The point at 8 seconds is the only one which does not fall upon the straight line and this point could be brought very close to the line by omitting the results of the experiments of 1 day in which the death rate was abnormally high. Such a distribution of susceptibility will have no effect upon the shape of the recovery curve, and we may conclude that the correspondence of the recovery rate with an exponential function of time is not entirely accidental but is the result of an orderly occurrence of the processes involved in the recovery from fluorite radiation. We may find a cause for such uniformity if we assume that cytolysis occurs when a certain amount of some toxic photoproduct has been formed. (The fact that no cytolysis occurs until the length of exposure is increased to 6 seconds is in harmony with such an assumption.) Recovery then, depends upon the removal of the toxic substance. This removal is accomplished by orderly processes.
Since the rate of recovery is so nearly represented by the monomolecular reaction formula, processes of a chemical nature suggest themselves. Other processes, however, may be conceived. If for example, the toxic substance were removed by diffusion out of the organism, the rate of recovery might correspond very closely to an exponential function of time, especially if the rate of diffusion in the outer limiting membrane were slow as compared with the rate within the cytoplasm. For in this case, since the concentration outside of the Organism would, due to the ciliary action, always be zero, the amount of toxic substance diffusing across the membrane in a given time would be proportional to the concentration of the toxic substance remaining within.
Wood and Prime 3 advanced a similar explanation for their observation that it required a much longer exposure to kill carcinoma tissues in vivo than in vitro. They sayq " T h e constant supply of fresh nutriment to the cells by the blood and the removal of any chemical products formed by the radium in the tissue, must account for this dif-ference." This suggestion makes the diffusion, of toxic substances out of the radiated cell of interest in connection with the toxemias which often follow large doses of either ultra-violet, Roentgen, or ~-radiations.
However, we cannot arrive at very certain conclusions regarding the processes of recovery until these experiments have been repeated with various exposure times, with various radiation intensities, and at various temperatures. Until the data from such experiments are available we may best leave the subject with the simple statement that during the interval of time between the two exposures the organisms recover from the effects of the first 4 second exposure so that when the second 4 second exposure is added the total effect is less than that of a single 8 second exposure. The rate of recovery corresponds very closely to an exponential function of time.
